Chronic stressors such as caregiving have been associated with reduced antibody production after vaccination and elevated interleukin (IL)-6 in older adults. However, individual differences in repetitive thought, that is, frequent or prolonged thought about oneself and one's world, can modify perception and effects of stress. For example, worry during stressful circumstances has been associated with poorer immune outcomes, whereas cognitive processing has been associated with better outcomes. The present study tested the relationship of caregiving and two types of repetitive thought, negative (e.g., worry) and neutral (e.g., reflection), to pre-and post-influenza vaccine antibody and IL-6. Dementia caregivers (n = 14) and controls (n = 30) were interviewed and had blood drawn pre-and post-vaccine in a multi-wave study. Multi-level models found that caregivers had higher IL-6 than controls after vaccination (t(23) = 2.36, p < .05). There were several interactions between caregiver status and repetitive thought in predicting both depression and immune responses to vaccination. Among caregivers, negative repetitive thought predicted more depression and lower antibody titers, whereas neutral repetitive thought predicted less depression and higher antibody titers, but also higher post-vaccination IL-6. Among controls, negative repetitive thought predicted more depression but higher antibody titers, whereas neutral repetitive thought predicted less depression and lower post-vaccination IL-6. In mediational tests, depression did not account for the effects of repetitive thought. Results generally support beneficial effects of neutral repetitive thought and detrimental effects of negative repetitive thought, but those effects may be reduced or even reversed depending on life circumstances.
Introduction
Stressful life events are associated with changes in the human immune system such as lower proliferative, cytotoxic, and antibody responses by lymphocytes, and age may increase vulnerability to stressor-related immune change (Segerstrom and Miller, 2004) . Caregiving is perhaps the most frequently investigated stressor in older adults with regard to health and immune outcomes. Caregiving for dementia patients increases the risk for early mortality (Schulz and Beach, 1999) , and caregiving is associated with suppression of potentially beneficial immune functions, including lymphocyte proliferation, interleukin (IL)-2 production, natural killer cell cytotoxicity, and response to vaccines (Segerstrom and Miller, 2004; Vitaliano et al., 2003) .
Caregivers also have elevated inflammatory cytokines, particularly IL-6. Caregiving stress has associated with higher basal IL-6 and a larger increase in basal IL-6 over time (Kiecolt-Glaser et al., 2003; Lutgendorf et al., 1999) . IL-6 has been implicated as an important component of stress-related physiological dysregulation (Mastorakos and Ilias, 2006) . Higher IL-6 associated with caregiving is particularly relevant for older adults' health, as elevated serum IL-6 increases morbidity for a number of diseases associated with aging, including cardiovascular disease, 
